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SEMICONDUCTOR DEVICE INCLUDING
INTERNAL CIRCUIT HAVING BOTH STATES OF
ACTIVE/PRECHARGE

BACKGROUND OF THE INVENTION

The present invention relates to a semiconductor
device, particularly to, a semiconductor device such as
a read only memory (ROM), a random access memory
having dynamic circuits (DRAM) and the like, in which 10
nternal circuits have both states of active/precharge.

A semiconductor device generally has a circuitry in
which an external signal state can be transmitted into
internal circuits thereof even in cases when and after a
power source is turned on. In both cases, it is too diffi- 1°
cult to initialize inside of the semiconductor device such
as internal flipflop circuits and the other internal nodes
by both states of active/precharge of external signals
when the power is turned on. Actually, since it is incor-
rect to initialize the flipflops and internal nodes by input 20
level of the external signals in the semiconductor device
when the power is turned on, each circuit of a plurality
of the internal circuit blocks possesses both active/pre-
charge states, thereby resulting an occurrence of an
abnormal current or the like. Furthermore, in a nonvol- 235
atile semiconductor device which can electrically write
data, when users input, at turning on the power, signal
levels except allowed external signals at turning on the
power, a writing error causes data in the memory to be
destroyed. | 30

Accordingly, in the conventional DRAM, several
dummy cycles are supplied to the internal flipflops and
nodes in the semiconductor device to be initialized.
Furthermore, in the nonvolatile semiconductor device
enabling an electrical writing such as a flash memory, 35
an input level state is prescribed with respect to the
external signals when the power is turned on, in order to
prevent the writing error at turning on the power. This
1s one of the reasons why it 1s difficult to use the nonvol-
atile device such as the flash memory. 40

As described above, in the conventional semiconduc-
tor device, it is the problem that the simultaneous condi-

tion of the active state and precharge state in each inter-
nal circuit causes the semiconductor device to have
erroneous operation such as an occurrence of an abnor- 45

mal current corresponding to the state of the external
signal.

SUMMARY OF THE INVENTION

In order to eliminate the above problem, an object of 50
the present invention is to provide a semiconductor
device capable of maintaining a normal standby condi-
tion when the power is turned on by preventing errone-
ous operation occurring in internal circuits in accor-
dance with an external signal state at turning on the 55
power.

In order to achieve the above object, the present
invention provides a semiconductor device having a
plurality of internal circuits capable of having two con-

ditions of an active state and a precharge state in the 60

internal circuits, and the semiconductor device com-
prises signal generation means for generating a first
signal which causes the internal circuit to be initialized
until a predetermined condition is satisfied after a prede-
termined time has elapsed from a time when a power 65
source 1s supplied; and state set means which is con-
nected to an external apparatus through an interface
supplying an external state signal, and for setting a pre-

2

charge condition of the internal circuits by outputting
an internal state signal corresponding to the external
state signal in response to a supply of the first signal
from the signal generation means.

A first aspect of the present invention is to provide a
semiconductor device including signal generation
means for generating a first signal at least after a prede-
termined time passes through from when a power is
turned on, and buffer means connected through an in-
terface which inputs an external signal to external appa-
ratus and provided for outputting a predetermined level
with no relation to the external signal until the first
signal 1s supplied and for outputting an internal signal
corresponding to the external signal after the first signal
is received.

Furthermore, a second aspect of the present inven-
tion 1s to provide a semiconductor device including
signal generation means for generating a first signal at
least after a predetermined time passes through from
when a power is turned on, and buffer means connected
through an interface which inputs an external signal to
external apparatus and provided for outputting a prede-
termined level with no relation to the external signal
until the first signal 1s supplied and for outputting an
internal signal corresponding to the external signal after
a first rising or trailing of the external signal is detected

- after receiving the first signal.

Still furthermore, a third aspect of the present inven-
tion is to provide a semiconductor device including
signal generation means for generating a first signal
when a source voltage become over a predetermined
voltage, and buffer means connected through an inter-
face which inputs an external signal to external appara-
tus and provided for outputting a predetermined level
with no relation to the external signal until the first
signal is supplied and for outputting an internal signal
corresponding to the external signal after the first signal
1s received.

Moreover, a fourth aspect of the present invention is

to provide a semiconductor device including signal
generation means for generating a first signal when a

source voltage becomes greater than a predetermined
voltage, and buffer means connected through an inter-
face which inputs an external signal to external appara-
tus and provided for outputting a predetermined level
with no relation to the external signal until the first
signal 1s supplied and for outputting an internal signal
corresponding to the external signal after a first rising or
tralling of the external signal is detected after receiving
the first signal.

By using the means provided by the present inven-
tion, the buffer means outputs the predetermined signal
to the entire internal circuits with no relation to the
external signal before the first signal is supplied from the
signal generation means. It is possible to determine an
internal state of the internal circuits such as each nodes
and the flipflops at turning on the power regardless of
the mput level of the external signal and only with
dependence upon the first signal. Accordingly, it is
possible to prevent erroneous operation such as the
occurrence of an abnormal current because there is no
instantaneous condition of the active state and the pre-
charge state in each of the internal circuits when the
power 1s turned on.

Then the semiconductor device of the present inven-
tion is used, it is possible to provide a semiconductor
device which does not perform an erroneous operation
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according to the external signal when the power is
turned on.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 is a block diagram showing a basic constitu-
tion of a semiconductor device according to a first em-
bodiment of the present invention:;

FIG. 2 is a circuit diagram showing a timer circuit
used m the semiconductor device according to the first
embodiment of the present invention:

FIG. 3 is a circuit diagram showing a buffer circuit
used in the semiconductor device according to the first
embodiment of the present invention:

FIG. 4 is a time chart showing operation of the semi-
conductor device according to the first embodiment of
the present invention:

FIG. S 1s a time chart showing another operation of
the semiconductor device according to the first embodi-
ment of the present invention;

FIG. 6 is a circuit diagram showing a buffer circuit
used in the semiconductor device according to a second
embodiment of the present invention;

F1G. 7 is a circuit diagram showing a buffer circuit
used in the semiconductor device according to a third
embodiment of the present invention;

FIG. 8 is a time chart showing operation of the semi-
conductor device according to the third embodiment of
the present invention;

FI1G. 9 is a time chart showing another operation of
the semiconductor device according to the third em-
bodiment of the present invention:

F1G. 10 1s a circuit diagram showing a buffer circuit
used in a semiconductor device according to a fourth
embodiment of the present invention;

F1G. 11 is a circuit diagram showing a buffer circuit
used in a semiconductor device according to a fifth
embodiment of the present invention;

FIG. 12 is a circuit diagram showing a buffer circuit
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used In a semiconductor device according to a sixth 40

embodiment of the present invention:

FIG. 13 is a circuit diagram showing another signal
generation means of the present invention:

F1G. 14 1s a signal waveform of the circuit showing

another signal generation means shown in FIG. 13 of 45

the present invention; and
FIG. 15 is a block diagram showing the semiconduc-
tor device of FIG. 1 mounted in a package.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

There will be described in detail preferred embodi-
ments with reference to the attached drawings.

At first, there is described a semiconductor device
according to a first embodiment of the present inven-
tion.

The semiconductor device comprises a timer circuit
201 which 1s connected to a power source V¢ and
operates as time limit signal generation means, and a
buffer circuit 202. The timer circuit 201 outputs a signal
*Prsrtor functioning a first signal to a node 203 at least
after a predetermined time passes through. The buffer
circuit 202 outputs an internal signal *R to internal
circuits 204 which denotes a state signal corresponding
to an external signal *R after the first external signal *R
1s detected to be rising or trailing after receiving the
signal *Pgrgr. Namely, the state in the semiconductor
circuit becomes an actual use condition, in which the

50
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external signal *R is transmitted to the internal signal
*R as it is.

A circuitry of the timer circuit 201 is shown in FIG.
2. The circuit comprises an RC filter 220 which is com-
prised of a resistor element 20 and a capacitor element
21 which are connected in series between the power
source V ccand a grounded potential, a P-channel metal
oxide semiconductor (MOS) transistor 23 in which its
gate 1s connected to the RC filter 220, its source is con-
nected through the resistor element 23 to the power
source V¢, and its drain is connected to the power
source vce, an RC filter 230 which is comprised of a
resistor element 33 and a capacitor element 34 which
are connected in series between the power source Ve
and a grounded potential, a clamp circuit 32 for clamp-
ing an output of the RC filter 230 at a predetermined
potential, a P-channel MOS transistor 29 in which its
gate 1s connected to the RC filter 230, its source is con-
nected through a resistor element 30 to the grounded
potential, and its drain is connected to the power source
Ve a thpflop circuit 240 which is comprised of p-
channel MOS transistors 24 and 27 and N-channel MOS
transistors 25 and 28 and uses as double terminals
sources of the MOS transistors 23 and 29, an inverter
circuit 26 for outputting *Prs7 after inverting one ter-
minal at the side of the MOS transistor 23 of the flipflop
circuit 240, and an inverter circuit 31 for inverting the
other terminal at the side of the MOS transistor 29 of
the flipflop circuit 240. Here, both of the resistors 22
and 30 are a high resistor element, and the clamp circuit
32 1s comprised of a diode and a MOS transistor to
clamp a node Np by a predetermined potential. The
MOS transistors 23 and 29 have the same potential, and
the inverter 31 and inverter 26 are provided for balanc-
Ing the load. In such a constitution, the timer circuit 201
has a balance at the both sides of the flipflop 240.

Next, an operation is described with respect to the
timer circuit shown is FIG. 2. At first, there is described
a case when the power voltage is sharply rising up. At
an initial time of turning on the power source, a node
N4 1s set to a power potential through the resistor ele-
ment 22, and a node Npis set to a ground potential
through the resistor element 30, respectively. As a re-
sult, the flipflop 240 is set (namely, the node N4is “H™).
Accordingly, the signal *Pgrgr is initialized to “L”
through the inverter 26. After some time (for example,
1 usec) passes, a node Npis clamped to a predetermined
potential by the clamp circuit 32. Accordingly, the
current driving capability of the MOS transistor 29
becomes higher than that of the MOS transistor 23, so
that the potential of the node Nz becomes higher than
that of the node N,4. Therefore, the flipflop 240 is in-
verted to cause the potential of the node N 4to be “L”.
Accordingly, the signal *Prgsr becomes “H” through
the inverter 26.

The following is the description in the case where the
power source voltage 1s slowly rising up. At an initial
time of turning on the power source, node N4 is set to
a power potential (namely, it is not rising sufficiently)
through the resistor element 22, and node Ngis set to a
ground potential through the resistor element 30, re-
spectively. As a result, the flipflop 240 is set (namely,
the node N4 is “H”). Accordingly, the signal *Prsris
initialized to “L” through the inverter 26. The nodes
Ncand Np as outputs of the RC filters 220 and 230 are
rising in accordance with an increase of the power
source voltage, and the node Npis clamped to a prede-
termined potential by the clamp circuit 32. Accord-
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ingly, the current driving capability of the MOS transis-
tor 29 becomes higher than that of the MOS transistor
23, so that the potential of node Ngbecomes higher than
that of node N4. Therefore, the flipflop 240 is inverted
to cause the potential of the node N4 to be “L”. Ac-
cordingly, the signal *Prsr becomes “H” through the
mverter 26.

In such a manner, the signal *Pgsrin the timer circuit
201 becomes from “L” to “H” after passing a predeter-
mined time when the power source voltage is rising up
sharply, and the signal *Pgs7becomes from “L” to “H”
when the power source reaches a predetermined volt-
age In the case that the power source is slowly rising up.
Namely, after passing at least a predetermined time (in
this case, 1 usec), the signal *Prsrbecomes from “L” to
“H”.

Next, in FIG. 3, there is shown an example of a cir-
cuitry of the buffer circuit 202. The circuit comprises a
bufter 1 into which an external signal *R is input, an
internal signal control circuit 2 for controlling an inter-
nal state of each of internal circuit blocks on the basis of
an output of the buffer 1 and the signal *Pgrs7 as an
output of the timer circuit 201, a NOR circuit 10 for
calculating a NOR logic between the buffer 1 and the
internal signal control circuit 2, and an inverter 11 for
inverting an output of the NOR circuit 10. The internal
signal control circuit 2 comprises an inverter 250 which
is comprised of a2 P-channel MOS transistor 4 and an
N-channel MOS transistor 5 to receive the signal
*PrsT; an N-channel MOS transistor 6 which is pro-
vided between the inverter 250 and the ground potential
and has a gate connected to the buffer 1, a flipflop 3
which is comprised of inverter 7 and 8 which are con-

nected to an output of the inverter 250, and an inverter
9 which is connected to the flipflop 3.

There will be described an operation of the buffer
circuit 202 when connected to the timer circuit 201 with
reference to FIGS. 4 and 5.

The following is the operation when the power
source 1s turned on under the condition that the external
signal *R is active (namely, “L”’) in accordance with
FIG. 4. When the power is turned on, the signal *Pgst
continues the “L’ state at least before the predeter-
mined time passes through. At this time, a node Nz of an
output of the inverter 250 is at a “H” state. The state
thereof is latched in the flipflop 3, thereby causing a
node Nrto be in a “H” state through the inverter 9. As
a result, the internal signal *R becomes the “H” state
irrespective of the external signal *R, and at the same
time, even though the external signal changes, the inter-
nal signal *R maintains to be at the “H” state until at
least the predetermined time passes through.

Even when the signal *Pgrgrrises up from “L” to “H”
until at least the predetermined time passes through, if
the external signal *R is the “L” state, the MOS transis-
tor 8 maintains at the off state and the node Nz does not
change from “H” to “L”. Namely, since the “H” state is
kept, the internal signal *R maintains the “H” state.

Even when the external signal *R rises after the sig-
nal *Pgrsrrises, the internal signal *R does not change.
Because a “H” level of the external signal *R is trans-
mitted to the NOR gate 10 until the flipflop 3 is inverted
even though the node Ng trails from “H” to “L”.

Next, when the external signal *R first trails to the
“L” immediately after the external signal *R rises to
“H” after the signal *Pgsrrises, the internal signal *R
first trails to the “L” because the flipflop 3 has been
already inverted and the node Ng has become “L”.
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Accordingly, the NOR gate 10 outputs “H” to cause
the internal signal *R to be “L” After that, since the
condition of the flipflop 3 does not change, the level of
the external signal *R is transmitted to the internal sig-
nal *R as it is, thereby becoming into an actual use
condition.

Next, there will be described the operation when the
power source 1s turned on under the condition that the
external signal *R is the precharge state (namely, an
“H?” state) in accordance with FIG. 5. When the power
is turned on, the signal *Prs7rmaintains a “L” state until
at least the predetermined time passes through, as men-
tioned above. At this time, the node Ng as the output of
the mverter 250 is “H”. Accordingly, this condition is
latched by the flipflop 3, thereby causing the node Nfgto
be “H” through the inverter 9. As a result, the internal
signal *R becomes “H” irrespective of the external
signal *R. At this time, even though the external signal
*R changes, the internal signal *R maintains the “H”
state until at least the predetermined time passes
through.

When the signal *Pgsrrises up from “L” to “H” at
least after the predetermined time passes through, since
the external signal *R is “H”, the MOS transistor 6 is
turned on and the node Ng changes from “H” to “L”.
However, since the external signal *R is “H”, the NOR
circuit 10 outputs “L” state signal, thereby resulting the
internal signal to be kept to “H™.

Next, when the external signal *R first trails to “L”
after the signal *Pggs7 first rises, the internal signal *R
first trails to “L” because the flipflop 3 has been in-
verted and the node Nrhas been already “L”. Accord-
ingly, the NOR gate 10 outputs “H” state signal,
thereby resulting in the internal signal *R to be “L”
After that, since the condition of the flipflop 3 does not
change, the level of the external signal *R is transmitted
to the internal signal *R as it is, thereby becoming the
actual use condition.

In conclusion, the internal circuits of the semiconduc-
tor device are initialized to the precharge state (namely,
the internal signal *R is “H”) regardless of the state of
the external signal *R when the power source is turned
on, and the state of the external signal *R is transmitted
to the internal circuits when the external signal *R first
rises after the predetermined time passes through from
the power-on time (the signal *Pgst becomes “H”).
Therefore, since the initial state of the internal circuits
can be set to an arbitrary condition regardless of the
external input conditions when the power is on, it is
possible to easily initialize each of the flipflops and the
nodes. As result, it is possible to prevent an operational
error caused by the extermal signal state when the
power is turned on. Of course, it becomes unnecessary
to restrict the state of the external signal and the dummy
cycles at turning on the power in the manner of the
conventional device.

Even though there has been described the example of
when the timer circuit 201 is connected to the buffer
circuit 202, the present invention may use, in the place
of the timer circuit 201, as a signal generation circuit a
sensor circutt for sensing that the power source voltage
reaches to a predetermined voltage. The example will
be described below in reference with FIGS. 13 and 14.

FI1G. 13 shows a constitution of the sensor circuit
including N-channel MOS transistors 801 and 802 in
which gates and sources thereof are connected to each
other, a capacitor 805 connected between the MOS
transistor 802 and the ground potential, two inverter
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803 and 804 connected in series each other and con-
nected to a first connecting point of the transistor 802
and the grounded potential, and a resistor element 806
connected 1n parallel to a second connection point of
the first connecting point. The circuit may not have the
capacitor 805.

F1G. 14 shows waveforms of the sensor circuit. Even
though the node Ny rises according to the rise of the
source voltage V¢ at the time T, the potential of the
node N cannot exceed the voltage of “Vcc—2V 7y,
where Vg is a threshold voltage of the MOS transis-
tors 801 and 802. After a short time, when the voltage of
“Vcc—2VrH” exceeds the threshold voltage of the
inverter 803, the signal *Pgs7 rises up. Namely, when
the source voltage exceeds' a predetermined voltage
(“the threshold voltage of the inverter 803" +-2v7y), the
signal *Prs7 occurs.

Operation of the buffer circuit is eliminated because it
is the same as one of the above-mentioned except that
“after passing through the predetermined time” are
replaced with “after reaching to a predetermined volt-
age”.

In such a manner, the internal circuits of the semicon-
ductor device are initialized to the precharge state (the
internal signal *R is “H”) regardless of the external
signal state when the power is turned on, as stated
above. The state of the external signal is transmitted to
the internal circuits when the external signal *R first
trails after the source voltage reaches the predeter-
mined voltage (when the signal *gsrbecomes “H”). In
this manner, since it is possible to set the initial state of
the 1nternal circuits in the semiconductor device to the
arbitrary state regardless of the external signal state
when the power is supplied, it is easy to initialize each
of the flipflops and nodes in the semiconductor device.
As a result, the operational error according to the exter-
nal signal state when the power is supplied can be pre-
vented. Of course, it is unnecessary to restrict the
dummy cycle and the external signal state when the
power is supplied such as the conventional device.

Next, there is shown in FIG. 6 a buffer circuit accord-
ing to a second embodiment of the present invention.
The difference between the first and second embodi-
ments resides in that an internal signal generation circuit
61 1s used in the place of the internal signal generation
circuit 2, and the circuit 61 is realized as a latch circuit
which is comprised of NAND gates 62, 63 and 64. In
FIG. 6, the same components as the first embodiment
are shown by the same numerals in FIG. 3, and the
entire constitution is the same as the first embodiment.
The circuit operation will be omitted because it corre-
sponds to the first embodiment. Of course, the signal
(*PRrs7) generation circuit is used with the timer circuit
201 and the sense circuit of FIG. 13.

Next, there is shown in FIG. 7 a semiconductor de-
vice according to a third embodiment of the present
mvention. The difference between the first and third
embodiments resides in that the internal signal state is
set to be active (the internal signal is “L””) when the
power 1s supplied. The circuitry comprises a buffer
circuit 71 for receiving the external signal *R an in-
verter 710 for inverting an output of the buffer circuit
71 to output, an internal signal control circuit 72 for
controlling an internal state of the internal circuit
blocks in the semiconductor device on the basis of an
output of the inverter circuit 710 and the signal *Pgsras
an output of the timer circuit 201, and a NOR circuit
711 for calculating a NOR logic between outputs of the
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internal signal control circuit 72 and the inverter 710.
The internal signal control circuit 72 is comprised of an
inverter 725 which includes a P-channel MOS transistor
74 and an N-channel MOS transistor 75 and has an input
of the signal *Prs7, an N-channel MOS transistor 76
which has a gate connected to an output of the inverter
710, a fliptlop 73 comprised of inverter 77 and 78 which
are connected to an output of the inverter 725, and an
inverter 79 connected to the flipflop 73.

There is described an operation of the buffer circuit
which is connected to the timer circuit 201 in accor-
dance with FIGS. 8 and 9.

At first, there will be described an operation when
the power is supplied under the condition that the exter-
nal signal *R is a precharge state (namely, “H”) with
reference to FIG. 8. After the power is supplied, the
signal *PrsTis “L” as described above before passing at
least a predetermined time. At this time, a node Ngas an
output of the inverter 725 is “H”. Accordingly, this
state 1s latched by the flipflop 73, and a node Nyis “H”
through the inverter 79. As a result, the internal signal
*R 1s “L” regardless of the external signal *R. At this
time, even though the external signal *R changes, the
internal signal *R is kept to be “L” until at least the
predetermined time passes through.

Next, even though the signal *Pgrgsrrises from “L” to
“H” after passing at least the predetermined time, as far
as the external signal *R is “H”, the MOS transistor 76
1s in an off state, so that the node Ny does not change
from “H” to “L”, namely, to keep in the “H” state. As
a result, the internal signal *R maintains the “L” state.

Even though the external signal *R trails after the
signal *Pgrs7r rises, the internal signal *R does not
change. Because the level “L” of the external signal *R
1s transmitted to the NOR gate 711 until that time even
though the node Nytrails from “H” to “L” caused by an
inversion of the flipflop 73.

Next, when the external signal *R rises first immedi-
ately after the external signal *R trails after the signal
*Prst rises, the internal signal *R rises first to “H™.
Because the flipflop 73 has been already inverted and
the node Ny has already been “L”. Accordingly the
NOR gate 711 outputs “H”, thereby resulting the inter-
nal signal *R to be “H”. After that, since the condition
of the flipflop 73 does not change, the level of the exter-
nal signal *R is transmitted to the internal signal *R as
it is, and the semiconductor device becomes in the ac-
tual use condition.

Next, there will be described an operation when the
power is supplied under the condition that the external
signal *R is an active state (namely, “L”) with reference
to FIG. 9. After the power is supplied, the signal *Prsr
is “L” as described above before passing at least a pre-
determined time. At this time, a node Ngas an output of
the inverter 725 is “H” Accordingly, this state is latched
by the flipflop 73, and a node Nyis “H” through the
iverter 79. As a result, the internal signal *R is “L”
regardless of the external signal *R. At this time, even
though the external signal *R changes, the internal
signal *R is kept to be “L” until at least the predeter-
mined time passes through.

Next, even though the signal *Pgrs7rises from “L” to
“H” after passing at least the predetermined time, since
the external signal *R is “L”, the MOS transistor 76 is
turned on, so that the node Ny changes from “H” to
“L”. However, since the NOR gate 10 outputs “L”, the
internal signal *R maintains the “L” state as a result.
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Next, when the external signal *R rises first after the
signal *Prs7rises, the internal signal *R rises first. Be-
cause the flipflop 73 has been already inverted and the
node Nyhas been “L”. Accordingly, the NOR gate 711
outputs the level “H”, and as a result, the internal signal
*R becomes “H”. After that, since the state of the flip-
tflop 73 does not change, the level of the external signal
*R is transmitted to the internal signal *R as it is, and
the semiconductor device becomes in the actual use
condition.

Next, when the external signal *R rises first immedi-
ately after the external signal *R trails after the signal
*Prsr rises, the internal signal *R rises first to “H”.
Because the flipflop 73 has been already inverted and
the node Ny has already been “L” Accordingly the
NOR gate 711 outputs “H”, thereby resulting the inter-
nal signal *R to be “H”. After that, since the condition
of the flipflop 73 does not change, the level of the exter-
nal signal *R i transmitted to the internal signal *R as it
s, and the semiconductor device becomes in the actual
use condition.

In conclusion, the internal circuits of the semiconduc-
tor device are initialized to the active state (namely, the
internal signal *R is “L”’) regardiess of the state of the
external signal *R when the power source is turned on,
and the state of the external signal *R is transmitted to
the internal circuits when the external signal *R first
rises after the predetermined time passes through from
the power-on time (the signal *Pgrsr becomes “H”).
‘Therefore, since the initial state of the internal circuit
can be set to an arbitrary condition regardless of the
external input conditions when the power is on, it is
possible to easily initialize each of the flipflops and the
nodes. As result, it is possibie to prevent an operational
error caused by the external signal state when the
power 1s turned on. Of course, it becomes unnecessary
to restrict the state of the external signal and the dummy

cycle at turning on the power in the manner of the
conventional device.
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Even though there has been described the example of 40

the timer circuit 201 connected to the buffer circuit 202
in the third embodiment, the present invention may use,
in the place of the timer circuit 201, as a signal genera-
tion circuit a sensor circuit for sensing that the power
source voltage reaches to a predetermined voltage a
shown in FIG. 13.

Also, in this case, the internal circuits of the semicon-
ductor device are initialized to the active state (namely,
the internal signal *R is “L”) regardless of the state of
the external signal *R when the power source is turned
on, and the state of the external signal *R is transmitted
to the internal circuits when the external signal *R first
rises after the predetermined time passes through from
the power-on time (the signal *Pgrsr becomes “H™).
Therefore, since the initial state of the internal circuit
can be set to an arbitrary condition regardless of the
external input conditions when the power is on, it is
possible to easily initialize each of the flipflops and the
nodes. As result, it is possible to prevent an operational
error caused by the external signal state when the
power 1s turned on. Of course, it becomes unnecessary
to restrict the state of the external signal and the dummy
cycle at turning on the power in the manner of the
conventional device.

Next, FIG. 10 shows a buffer circuit according to a
fourth embodiment of the present invention. The differ-
ence between the second and fourth embodiments re-
sides in that an internal signal control circuit 81 is used
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in the place of the internal signal control circuit 72, and
the circuit 81 is constituted by a latch circuit which is
comprised of NAND gates 82, 83 and 84. The compo-
nents which are the same as the second embodiment are
added with the same numerals as shown in FIG. 7. The
circuit operation discussion is eliminated because of
similarities to the circuit shown in FIG. 7. Of course,
the timer circuit 201 may be used as the signal genera-
tion circuit, and the sense circuit or the like shown in
F1G. 13 may be used.

Next, there 1s described a circuit according to a fifth
embodiment of the present invention. FIG. 11 shows a
circuit diagram of the fifth embodiment by using the
circuitry of the first embodiment. The circuit receives
external signals *R, *C, *W, ..., *O. For example, when
used in a DRAM, the external signal *R is adopted as an
internal signal *RAS (row address strobe), ¥*C as *CAS
(column address strobe), *W as *WE (write enable),
and *O as *OE (output enable), and address terminals
are buffering 1n correspondence with the necessity.
Even though the description is applied to an example in
which the buffer circuit is connected to the timer circuit
201, 1t 1s needless to say that the sense circuit shown in
F1G. 13 may generate the signal *PgsT

By a constitution shown in FIG. 11, the operation of
the first embodiment is performed with respect to an
input terminal of a signal for controlling an operation of
the semiconductor device. Namely, the internal circuits
in semiconductor device are initialized to the precharge
(the internal signal *R is “H”) state regardless of the
external signal state when the power is supplied. The
external signal i1s transmitted to initialize the internal
circuits when the external signal *R first trails after the
predetermined time passes through (the signal *Pgrg7is
“H”) when the power is supplied. In such a manner,
since the device according to the fifth embodiment can
set the 1nitial state of the internal circuits to the arbitrary
condition regardless of the external signal state when
the power is supplied, it is possible to easily initialize
each of the flipflops and the nodes. As a result, it is
possible to prevent an erroneous operation caused by
the external signal when the power is supplied. Of
course, 1t IS unnecessary to restrict the dummy cycle
and the external signal state such as the conventional
device when the power is supplied. Since the device has
commonly the internal signal control circuit, the fifth
embodiment of the present invention has a merit that
the pattern area decreases on the chip. Furthermore,
since only one signal (the external signal *R in this case)
can cancel the initial state when the power is supplied
and can determine a timing for transmitting the external
signal state inside the semiconductor device, it is possi-
ble to easily control the internal circuit from the exter-
nal signal by using the signal generation means and the
state setting means as a signal terminal for entering into
a certain operational mode (for example, terminal of the
signal *RAS in the case of DRAM).

As above-mentioned, even though the fifth embodi-
ment basically uses the circuitry of the first embodi-
ment, the fifth embodiment may use the circuitries
shown in the second through fourth embodiments. Fur-
thermore, when the internal circuit blocks has indepen-
dence, several circuitries of these embodiments may be
used together within the extent that there is no errone-
Ous operation.

Next, there is descried a semiconductor device ac-
cording to a sixth embodiment with reference to FIG.
12 which shows a circuitry of the sixth embodiment
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using the circuitry of the first embodiment. External
signals *R, *W ...., *O are used in the circuit. For exam-
ple, when the circuit is used in the DRAM, the signal
*R is used as the signal *RAS (a row address strobe),
*W as the signal *WE (a write enable) and *O as *OF
(an output enable), and if it is necessary, an address
terminal is buffering. Even in this sixth embodiment, the
description will be performed as an example of the timer
circuit 201 as the same as the fifth embodiment, it is

needless to say that the sixth embodiment may apply to 10

sense circuit shown in the generating the signal *Pg4s.

By the constitution shown in FIG. 12, an operation of

the first embodiment is performed with respect to an
input terminal of the signal for controlling operation of
the semiconductor device. Namely, the internal circuits
are nitialized to the precharge (the internal signal *R is
“H”) state regardless the external signal state when the
power is supplied, and the external signal state is trans-
mitted into the internal circuits after the external signal

3
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*R trails to be in the active state after the predetermined 20

time passes through from the power-on time (namely,
the signal *Pgrs7is “H”). In such a manner, since the
internal circuits can be set to the arbitrary condition
regardless of the external signal state at supplying the
power, it is possible to easily initialize each of the flip-
flops and nodes. As a result, it is possible to prevent an
erroneous operation caused by the external signal state
when power is supplied. Of course, it is unnecessary to
restrict the dummy cycle and the external signal state
when the power is supplied as in the conventional de-
vice.

Furthermore, it is possible to easily initialize the inter-
nal circuits to the arbitrary condition corresponding to
each of the external signals, and the circuits which are
controlled by external signals at least more than two. It
is possible to cancel the initial state when the power is
supplied and it is possible to transmit a timing of the
state of the external signals into the internal circuits by
each external signal by itself. |

FIG. 15 shows a semiconductor device having time
circuit 201, buffer circuit 202 and internal circuits 204
mounted in a package 900 with an input pin 901 to
interface with an external apparatus

As described above, even though the sixth embodi-
ment basically uses the circuitry of the first embodi-
ment, the sixth embodiment may use the circuitries
shown in the second through fourth embodiments. Fur-
thermore, when the internal circuit blocks has indepen-
dence, several circuitries of these embodiments may be
used together within the extent that there is no errone-
ous operation.

What is claimed is:

1. A semiconductor device having a plurality of inter-
nal circuits capable of having two conditions of an ac-
tive state and a precharge state in the internal circuits:
comprising

timer signal generation means for generating a timer

signal which causes said plurality internal circuits
to be mitialized until satisfying a predetermined
condition after a predetermined time passes from a
time when a power is supplied; and

state set means interconnecting said timer signal gen-

eration means and said plurality of internal circuits
and which 1s also connected to an external appara-
tus through an interface which is supplied by an
external state signal, and for outputting an internal
state signal corresponding to said external state
signal in response to a supply of said timer signal
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from said signal generation means, thereby setting
an operation state for said plurality of internal cir-
cuits.
2. The semiconductor device according to claim 1:
wherein
signal generation means comprises timer signal gener-
ation means for generating said timer signal at least
after a predetermined time passes through after the
power 1s supplied, and
said state set means comprises buffer means which is
connected to external apparatus through said inter-
face which inputs said external signal, and pro-
vided for outputting a predetermined level regard-
less of the external signal until the timer signal is
supplied and for outputting an internal signal corre-
sponding to said external signal after said timer
signal 1s received.
3. The semiconductor device according to claim 1:
wherein
said signal generation means comprises timer signal
generation means for generating said timer signal at
least after a predetermined time passes through
after a power is supplied; and
said state set means comprises buffer means which is
connected to external apparatus through said inter-
face which inputs said external state signal, and
provided for outputting a predetermined level re-
gardless of the external signal until said timer signal
is supplied and for outputting an internal signal
corresponding to the external signal after a detec-
tion of a first precharge state or a first active state
of said external signal after receiving the timer
signal.
4. The semiconductor device according to claim 1:
wherein
sald signal generation means is constituted in a man-
ner of generating said timer signal when a source
voltage become over a predetermined voltage; and
said state set means comprises buffer means which is
connected to external apparatus through said inter-
face which inputs said external state signal, and
provided for outputting a predetermined level re-
gardless of the external signal until the timer signal
1s supplied and for outputting an internal signal
corresponding to the external signal after the timer
signal is supplied.
5. The semiconductor device according to claim 1:
wherein
sald signal generation means is constituted in a man-
ner of generating said timer signal when a source
voltage become over a predetermined voltage; and
said state set means comprises buffer means which is
connected to external apparatus through said inter-
face which inputs said external state signal, and
provided for outputting a predetermined level re-
gardless of the external signal until said timer signal
1s supplied and for outputting an internal signal
corresponding to the external signal after a detec-
tion of a first precharge state or a first active state
of said external signal after receiving the timer
signal.
6. The semiconductor device according to claim 1:
wherein |
sald interface is comprised of an input pin which is
provided around a package on which said semicon-

ductor device i1s mounted.
* - * * *
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